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H and 13 C NMR spectra S2-S10 Representative LC-MS spectrum saturation curve S11-S15 Thioester stability data S16 Raw data for saturation curve of Tryptic digests and the exact masses of the resultant peptides were calculated using the Expasy Peptide Mass tool < http://ca.expasy.org/tools/peptide-mass.html>. The masses of adducts were calculated by adding the exact mass of the peptide to the exact mass of the lactam probe.
To determine the extent of lactam loading, the calculated mass of the modified and unmodified peptides were extracted from the TIC, then the mass of the modified and unmodified peptides were were compared using the formula: % loading = (I m / ( I m + I u )) x 100 I m = intensity of the modified peptide I u = intensity of unmodified peptide Stability data for ACP-thioester: ACP 2 was incubated with 20 equivalents of compound 6 in same conditions as used in other labelling experiments. The samples were incubated for 1hour and another for 24 hours before trypsin digestion. The extent of loading was observed to decrease by only 10%. Timecourse Bradford assay for protein quantitation 100% holo ACP2 was used to quantitate free protein at various points in the procedure. Aliquots were removed at specified points and subjected to Bradford assays to determine the free protein content. 
